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(54) Wireless card system 

(57) A wireless card (102), in response to a syn- 
chronization signal received from a gate machine (103), 
transmits a user information to the gate machine. The 
gate machine examines whether the wireless card is 
available using the user information. Necessary infor- 
mation obtained based on the user information is 
retained in the wireless card when it passes through the 
gate machine. A user (101) can be informed of the nec- 



essary information at any desired time after passing 
through the gate. The necessary information is gener- 
ated in the wireless card and/or in the gate machine. 
The necessary information obtained in the gate 
machine is transmitted from the gate machine to the 
wireless card. 
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Description 

The present invention generally relates to a wire- 
less card system, and in particular to a wireless card 
and a gate system which enables communicating with s 
the wireless card passing through a predetermined 
area. 

There have been proposed a variety of automatic 
ticket gate systems using a ticket card such as a com- 
muter ticket or a coupon ticket. In Japanese Patent 10 
Unexamined Publication No. 1-320570, an ID card sys- 
tem has been disclosed where a card reader system is 
provided with an information processing function of 
determining whether the user carrying an ID (identifica- 
tion) card is admitted into the building. In Japanese Pat- is 
ent Unexamined Publication No. 4-356855, a system for 
collecting fares has been disclosed where the examina- 
tion of a commuter ticket is performed by a card reader 
system. 

A wireless card system has been disclosed in Jap- 20 
anese Patent Unexamined Publication No. 63-175985. 
In this system, an IC (integrated circuit) card is con- 
nected to a central processing computer through a wire- 
less communication means by which data is read from 
and written to the IC card. However, there is no descrip- 25 
tion on the automatic ticket gate system but a general 
description on the IC card system. 

As another kind of automatic ticket gate system, a 
display system for displaying transportation guide infor- 
mation has been disclosed in Japanese Patent Unex- 30 
amined Publication No. 57-207285. According to this 
system, a magnetic ticket such as a commuter ticket 
causes the automatic ticket gate system to display the 
transportation guide information. More specifically, 
when a passenger inserts the magnetic ticket into the 35 
slot of an automatic ticket gate machine, the system 
examines the magnetic ticket and, at the same time, 
reads the destination of the passenger from the mag- 
netic ticket. Based on the destination and the current 
time, the system searches a time table memory for 40 
related information including the departure time of avail- 
able transportation and displays it on the display panel 
located near the automatic ticket gate machine for a 
predetermined time period. Therefore, the passenger 
can know the necessary information about available 45 
transportation when passing through the gate. 

In the ticket gate systems mentioned above, how- 
ever, the passenger tends to forget to see, for instance, 
the expiration data of the commuter ticket or the neces- 
sary information regarding available transportation. In so 
the case where the passenger forgot to see the expira- 
tion data of the commuter ticket, the passenger may be 
made aware of the expiration by an audible alert or the 
ticket gate being suddenly closed when passing. 

In the case where the passenger forgot to see the 55 
necessary information regarding available transporta- 
tion, it is almost impossible to display the same informa- 
tion for the passenger because, in many cases, other 
passengers are successively passing through that gate. 



Further, it is very difficult to display enough information 
on the display panel because there may be little time for 
each passenger to read it at the gate. 

An object of the present invention is to provide a 
wireless card system which enables informing a user of 
necessary, information with reliability. 

Another object of the present invention is to provide 
a wireless card system which enables informing a user 
of the necessary information regarding available trans- 
portation with reliability 

Still another object of the present invention is to 
provide a wireless card which enables informing a user 
of the expiration of the available period approaching 
with reliability. 

According to the present invention, a wireless card 
storing user information is started up by a gate machine 
and holds necessary information obtained based on the 
user information when passing through the gate. A user 
can be informed of the necessary information at any 
desired time after passing through the gate. The neces- 
sary information is generated in the wireless card 
and/or in the gate machine. The necessary information 
obtained in the gate machine is transmitted from the 
gate machine to the wireless card. 

According to a first aspect of the present invention, 
in a system comprising an examining machine and a 
wireless card carried by a user, the examining machine 
is provided with a first wireless communication means 
which communicates with the wireless card passing 
through a predetermined area in which a startup signal 
or a synchronization signal is transmitted periodically. 
The examining machine is further comprised of an 
examining means which examines whether the wireless 
card is available based on user information received 
from the wireless card. 

The wireless card is also provided with a second 
wireless communication means for communicating with 
the examining machine. The wireless card is comprised 
of a memory which has stored the user information 
including an expiration time and an available transporta- 
tion section. The user information is transmitted to the 
examining machine in response to the startup signal 
received from the examining machine. The information 
is generated in the wireless card based on a time 
remaining until the expiration time, and is provided to a 
user by an informer. More specifically, it is determined 
whether the time remaining until the expiration time is 
smaller than a predetermined time period when the 
startup signal has been received from the examining 
machine. When it is determined that the time remaining 
until the expiration time is smaller than the predeter- 
mined time period, the informer informs the user by 
sound, light, or vibration of the expiration time 
approaching. Preferably, the informer informs the user a 
predetermined time interval after it is determined that 
the time remaining until the expiration time is smaller 
than the predetermined time period. 

According to a second aspect of the present inven- 
tion, in a system for providing transportation guide infor- 
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mation to a user, the gate machine is further comprised 
of a retrieving means for retrieving the transportation 
guide information from a transportation information 
database based on an available transportation section 
included in the user information. The transportation 5 
guide information is transmitted to the wireless card. 

The wireless card is further comprised a memory 
which stores the transportation guide information 
received from the gate machine. The transportation 
guide information stored in the memory is indicated, for 
instance, on a display according to a user's instruction. 
In addition, when it is determined that the time remain- 
ing until the expiration time is smaller than the predeter- 
mined time period, the informer preferably informs the 
user by sound, light, or vibration of the expiration time 
approaching. Further preferably, the informer informs 
the user a predetermined time interval after it is deter- 
mined that the time remaining until the expiration time is 
smaller than the predetermined time period. 

As described above, since the information related 
to the user information is indicated in the wireless card, 
the user can be informed of the information at any 
desired time according to the user's instruction. Further, 
since the information indicative of the expiration time 
approaching is generated in the wireless card, the user 
is informed of the availability of the wireless card with 
reliability. Furthermore, since the information indicative 
of transportation guide information related to the user 
information is generated in the gate machine and then is 
transferred to the wireless card, the user can be 
informed of the transportation guide information at any 
desired time by the user's instruction. 

Fig. 1A is a schematic diagram showing an auto- 
matic ticket gate system according to an embodi- 
ment of the present invention; 

Fig. 1 B is a schematic block diagram showing the 
automatic ticket gate system of Fig. 1 A; 

Fig. 2 is a block diagram showing a first embodi- 
ment of a wireless card according to the present 
invention; 

Fig. 3 is a block diagram showing an embodiment of 
an automatic ticket gate machine according to the 
present invention;; 

Fig. 4 is a schematic diagram showing a first 
embodiment of a wireless communication method 
according to the present invention; 

Fig. 5 is a flowchart showing a first operation of the 
wireless card according to the first embodiment of 
Fig. 4; 

Fig. 6 is a flowchart showing a second operation of 
the wireless card according to the first embodiment 
of Fig. 4; 



Fig. 7 is a schematic diagram showing the transpor- 
tation guide method which is a second embodiment 
of a wireless communication method according to 
the present invention; 

Fig. 8 is a schematic diagram showing a transporta- 
tion guide network implementing the second 
embodiment of Fig. 7; 

Fig. 9A is a schematic route diagram showing an 
example of user information transmitted from the 
wireless card to the automatic ticket gate machine 
according to the second embodiment of Fig. 7; 

Fig. 9B is a schematic diagram showing the user 
information of Fig. 9A; 

Fig. 1 0A is a schematic route diagram showing an 
example of available transportation information 
transmitted from the automatic ticket gate machine 
to the wireless card according to the second 
embodiment of Fig. 7; 

Fig. 1 0B is a schematic diagram showing the avail- 
able transportation information of Fig. 10A; 

Fig. 11 is a schematic diagram showing invalid 
information transmitted from the automatic ticket 
gate machine to the wireless card according to the 
second embodiment of Fig. 7; 

Fig. 12 is a flowchart showing an operation of the 
automatic ticket gate machine according to the sec- 
ond embodiment of Fig. 7; 

Fig. 13 is a block diagram showing a second 
embodiment of a wireless card according to the 
present invention; 

Fig. 14 is a block diagram showing a third embodi- 
ment of a wireless card according to the present 
invention; and 

Fig. 15 is a block diagram showing a fourth embod- 
iment of a wireless card according to the present 
invention. 

WIRELESS CARD SYSTEM 

Referring to Fig. 1 A, a user or passenger 101 is car- 
rying a wireless card 102 (here a commuter ticket) and 
is about to pass through an automatic ticket gate 
machine 103. A wireless card system according to the 
present invention is comprised of the wireless card 102 
and the automatic ticket gate machine 1 03 which enable 
communicating with each other when the wireless card 
102 is passing through a predetermined communication 
area 104 which is formed in a passage by the automatic 
ticket gate machine 103. Each of the wireless card 102 
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and the automatic ticket gate machine 1 03 is comprised 
of a wireless communication means such as a radio 
transmitter-receiver, an optical transmitter-receiver, or 
another non-contact communication means. The auto- 
matic ticket gate machine 103 has a gate 105 at one 5 
end of the passage, which is opened or closed depend- 
ing on the validity of the wireless commuter ticket 102. 

Referring to Fig. 1B, the automatic ticket gate 
machine 103 may be connected to a database 106 and 
an external network 107 as described later. The data- 10 
base 106 contains a time table and other transportation 
information. Hereinafter, system configurations and 
operations will be described in detail. 

WIRELESS CARD 15 

Referring to Fig. 2, the wireless card 102 is pro- 
vided with a wireless transmitter-receiver system 201 
which enables communicating with the automatic ticket 
gate machine 103 when the user 101 carrying the wire- 20 
less card 102 enters the communication area 104 of the 
automatic ticket gate machine 103. The wireless trans- 
mitter-receiver system 201 has a radio transceiver and 
a modulator-demodulator (not shown) therein in this 
embodiment. 25 

A processor (CPU) 202 controls the whole opera- 
tion of the wireless card 102 according to a program 
stored in a read-only memory (ROM) 203 with using a 
random access memory (RAM) 204 as a work area. 
The RAM 204 may be also used to store necessary 30 
information, for instance, transportation information 
received from the automatic ticket gate machine 103 as 
described later. An EEPROM (electrically erasable pro- 
grammable ROM) 205 previously stores user informa- 
tion as preset data. In the case of a commuter ticket, for 35 
example, the user information includes a user ID 
number, the expiration date, and an available section 
between two stations. A time and date clock 206 is used 
to check whether a predetermined date previous to the 
expiration date is reached. 40 

The processor 202 is also connected to a timer 207, 
an LCD driver 208, an informer driver 210. A display 
device 209 such as a liquid-crystal display (LCD) is con- 
nected to the LCD driver 208 and an informer 21 1 such 
as a speaker, a light-emitting diode, or a vibrator is con- 45 
nected to the informer driver 210. A power controller 
212 receives power from a battery and supplies it to the 
wireless transmitter-receiver system 201 and other cir- 
cuits. A key 213 is used to turn the power on or off and 
to read the transportation information from the RAM 204 so 
and display it on screen. 

AUTOMATIC TICKET GATE MACHINE 

Referring to Fig. 3, the automatic ticket gate 55 
machine 103 is provided with a processor (CPU) 301 
which controls the whole operation of the automatic 
ticket gate machine 103 according to procedures of a 
program stored in a ROM 302 using a RAM 303 as a 



work area. 

A wireless transmitter-receiver system 304 has a 
radio transceiver and a modulator-demodulator (not 
shown) therein in this embodiment, enabling communi- 
cation with the wireless card 102 when the user 101 car- 
rying the wireless card 102 enters the communication 
area 104 of the automatic ticket gate machine 103. The 
wireless transmitter-receiver system 304 is controlled 
by a card communication controller 305 under the con- 
trol of the processor 301 . In this embodiment, the wire- 
less transmitter-receiver system 304 transmits a 
synchronization signal as a startup signal over the com- 
munication area 104 so that a wireless card starts up a 
predetermined procedure when passing through the 
communication area 104, and then receives the user 
information from the wireless card 1 02 to store it onto 
the RAM 303. 

A gate controller 306 controls the open/close oper- 
ation of the gate 105 depending on whether the wireless 
card 102 is available. An external storage controller 307 
controls the database 106 storing transportation data 
including time tables containing station names, depar- 
ture time, arrival time, and other information regarding 
the whole service area transportation. 

A time and date clock 308 is used to check whether 
the wireless card 102 is available by referring to the 
expiration date and the available section included in the 
user information stored in the RAM 303. A time and date 
clock 308 is also used to search the database 106 for 
necessary transportation information by using the user 
information stored in the RAM 303 The necessary 
transportation information includes, for example, the 
departure time of the best train bound for the destination 
designated in the user information as of this point in 
time. 

The automatic ticket gate machine 103 is further 
provided with an external communication controller 309 
which is connected to the network 107 to communicate 
with another station and another transportation com- 
pany. In cases where the timetable of a transportation 
company is revised or the timetable is temporarily 
changed due to an accident, the revised transportation 
data is received and then stored onto the database 106 
through the network 107. 

FIRST EMBODIMENT 

As illustrated in Fig. 4, when the wireless transmit- 
ter-receiver system 201 receives the synchronization 
(sync) signal from the automatic ticket gate machine 
103 and detects the synchronization establishment, the 
processor 202 starts up a data transmission procedure 
401 and an expiration check procedure 402. More spe- 
cifically, the user information including the user ID 
number, the expiration date, and an available section is 
transferred from the EEPROM 205 to the RAM 204. The 
user information is then transferred to the wireless 
transmitter-receiver system 201 which transmits them to 
the automatic ticket gate machine 103. Further, the 
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processor 202 checks whether the expiration date 
approaches by comparing the expiration date to the 
present date obtained by the time and date clock 206. 
When the time remaining until the expiration date is 
smaller than a predetermined number of days, for 
example, three days, the processor 202 activates the 
informing procedure 403 and, as necessary, the display- 
ing procedure 404. By the informer beeping, vibrating, 
or blinking, the user 101 is informed of the expiration 
date approaching. The expiration date may be displayed 
on the LCD 209. 

On the other hand, the automatic ticket gate 
machine 103, receiving the user information from the 
wireless card 102, performs the ticket examination 405 
and the gate control 406. More specifically, the proces- 
sor 301 compares the expiration date and the available 
section of the user information to the present date 
obtained by the time and date clock 308 and the route 
data obtained from the database 106, respectively. 
When the wireless card 102 is available, the processor 
301 performs the gate control 406 such that the gate 
105 is opened and, when not available, the gate 105 is 
closed with the audible alert. 

Further, when the wireless card 102 is available, 
the processor 301 registers the user ID number as 
examined onto the database 106. 

FIRST INFORMING METHOD 

Referring to Fig. 5, when the wireless transmitter- 
receiver system 201 receives the sync signal from the 
automatic ticket gate machine 103 and detects the sync 
establishment (S501), the processor 202 reads the 
expiration date and the available section from the EEP- 
ROM 205 (S502), and they are transmitted to the auto- 
matic ticket gate machine 103 (S503). Further, the 
processor reads the present date from the time and 
date clock 206 (S504), and then compares the expira- 
tion date to the present date (S505). When the time 
remaining until the expiration date is smaller than N (N 
is a predetermined integer), the processor 202 starts 
the informer 21 1 beeping, vibrating, or blinking, so that 
the user 101 is made aware of the expiration date 
approaching (S506). 

The number N is arbitrary determined. As a matter 
of practicality, the number N will be determined to be 
one of 1, 2, and 3. Assuming the number N is set to 3, 
when four or more days remain until the expiration date, 
the wireless card 102 is silent, however when three or 
less days remain until the expiration date, the wireless 
card 102 informs the user of the expiration date of the 
commuter ticket each time the user passes through the 
automatic ticket gate machine 103. 

SECOND INFORMING METHOD 

Referring to Fig. 6 where the steps S501-S505 are 
the same as those in Fig. 5, when the time remaining 
until the expiration date is smaller than N (YES in S505), 



the processor 202 starts up the timer 207 which is pre- 
viously reset for a predetermined time period, and then 
checks whether the predetermined time period has 
passed (S601). When the time-out occurs (YES in 

s S601), the processor 202 starts the informer 21 1 beep- 
ing, vibrating, or blinking, so that the user 101 is made 
aware of the expiration date approaching (S602). 

According to the second method, the informer 21 1 
is operated the predetermined time period after the user 

10 101 has passed through the gate 105. For example, in 
the case where the timer 207 is reset for 30 minutes, the 
wireless card 102 is silent at the time when the user 
passes through the gate 105 but starts making a beep 
30 minutes after the user 101 has passed through the 

is gate 105. Needless to say, the timer 207 may be reset 
for a desired time period. 

In the informing methods mentioned above, the 
processor 202 compares the expiration date to the 
present date. However, in cases where an expiration 

20 time point or an available time period is preset, the time 
remaining until the expiration time is compared to a pre- 
determined time period. 

SECOND EMBODIMENT 

25 

Referring to Fig. 7, there procedures similar to 
those previously described with reference to Fig. 4 are 
denoted by the same reference numerals, when the 
wireless transmitter-receiver system 201 receives the 

30 sync signal from the automatic ticket gate machine 103 
and detects the sync establishment, the processor 202 
starts up a data transmission procedure 401. If neces- 
sary, the expiration check procedure 402 may be per- 
formed. More specifically, the user information including 

35 the user ID number, the expiration date, the available 
section ranging from a start station to an end station, 
and other user information is transferred from the EEP- 
ROM 205 to the RAM 303 and is further transferred to 
the wireless transmitter-receiver system 201 which 

40 transmits it to the automatic ticket gate machine 103 
(see Fig. 9B). In cases where the expiration check 402 
is set, the processor 202 checks whether the expiration 
date approaches by comparing the expiration date to 
the present date obtained by the time and date clock 

45 206. When the time remaining until the expiration date 
is smaller than a predetermined number of days, for 
example, three days, the processor 202 activates the 
informing procedure 403 and, as necessary, the display- 
ing procedure 404. By the informer beeping, vibrating, 

so or blinking, the user 101 is informed of the expiration 
date approaching. The expiration date may be displayed 
on the LCD 209. 

On the other hand, the automatic ticket gate 
machine 103 receives the user information from the 

55 wireless card 1 02, stores it onto the RAM 303, and then 
performs the ticket examination 405 and the gate con- 
trol 406. Mare specifically, the processor 301 compares 
the expiration date and the available section of the user 
information to the present date obtained by the time and 
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date clock 308 and the route data obtained from the 
database 106, respectively. When the wireless card 102 
is available, the processor 301 performs the gate control 
406 such that the gate 105 is opened. When not availa- 
ble, the gate 105 is closed and the audible alert is acti- 5 
vated. 

According to the present embodiment, when the 
wireless card 102 is available, the processor 301 further 
starts up a retrieval procedure 701 by controlling the 
external storage controller 307 and the external com- 10 
munication controller 309. More specifically, the proces- 
sor 301 reads the available section including the start 
station, the end station, and branch stations from the 
RAM 303, and searches the database 106 for transpor- 
tation information related to the available section by 15 
referring to the present time and date obtained by the 
time and date clock 308, as described later in detail. For 
example, the departure time of the best one among 
available trains, the departure platform, the transfer sta- 
tion name, and other necessary information are 20 
retrieved by using the available section and the present 
time and date. 

The retrieved transportation information is sent 
back to the wireless card 102. When receiving the trans- 
portation information from the automatic ticket gate 25 
machine 103, the processor 202 stores it onto the RAM 
204 (procedure 702). The retrieved transportation infor- 
mation stored in the RAM 204 is read to be displayed on 
the LCD 209 according to the user's key operations 
(procedure 703). Therefore, the user 101 can read the 30 
necessary transportation information on screen at any 
desired time. 

As shown in Fig. 8, the network 107 is comprised of 
a plurality of computer centers of different transportation 
companies, wherein each computer center contains a 35 
plurality of stations. For example, a transportation com- 
pany A has a computer center 801 which controls a plu- 
rality of station computers 801a, 801b, 801c. Similarly, a 
transportation company B has a computer center 802 
which controls a plurality of station computers 802a, 40 
802b, 802c. Each station computer is provided with the 
database 106 and controls a plurality of automatic ticket 
gate machines as shown in Figs. 1A, 1B, and 3. Each 
automatic ticket gate machine 103 is connected to the 
station computer through the eternal communication 45 
controller 309. 

Since the computer centers of the transportation 
service companies are connected to each other, it is 
possible not only to deal with a change of the timetable 
of another transportation company but to issue a com- so 
muter ticket over two or more transportation companies. 

USER INFORMATION 

As illustrated in Fig. 9A, assuming that the user 101 55 
has the wireless card 102 containing a commuter ticket 
of an available section from a start station to an end sta- 
tion through a branch station and of an available period 
from a start date to an end date. 



In this case, when receiving the sync signal from 
the automatic ticket gate machine 103, the wireless 
card 102 transmits the user information to the automatic 
ticket gate machine 103. The user information, as 
shown in Fig. 9B, includes the followings: User ID 
number, Sex code, Age, Start date, End date, Start sta- 
tion code, Line code L1 from the start station to the 
branch station, Branch station code, Line code L2 from 
the branch station to the end station, End station code, 
and EOF (end of file) code. The user ID number may 
include the user's name. The available period is deter- 
mined by the start date and the end date. The available 
section is determined by the start station, the end sta- 
tion, and the branch station. 

The information items from user ID number to End 
date are necessary and the number of the items is fixed. 
The remaining items from Start station code to End sta- 
tion code are optional and the number of the items is 
variable. In cases where there is no branch station 
between the start and the end stations, the branch sta- 
tion code and line code related to the branch station are 
not transmitted. Contrarily, in cases where there is two 
or more branch stations between the start and the end 
stations, the branch station codes and line codes 
related to the branch stations are inserted between the 
start station code and the end station code. 

RETRIEVED TRANSPORTATION INFORMATION 

It is assumed that the user 101 has the wireless 
card 102 containing the commuter ticket as shown in 
Figs. 9A and 9B and that the user 101 passes through 
the automatic ticket gate machine 103 of an intermedi- 
ate station located between the start station and the 
branch station. 

In this case, when receiving the sync signal from 
the automatic ticket gate machine 103, the wireless 
card 102 transmits the user information as shown in Fig. 
9B to the automatic ticket. Receiving the user informa- 
tion from the wireless card 102, the processor 301 of the 
automatic ticket gate machine 103 stores the user infor- 
mation onto the RAM 303. 

When the wireless card 102 is available, the proc- 
essor 301 reads the available section including the start 
station, the end station, and the branch station from the 
RAM 303, and searches the timetable of the database 
106 for transportation information related to the availa- 
ble section by referring to the present time and date 
obtained by the time and date clock 308. 

As illustrated in Fig. 10A, the retrieved transporta- 
tion information includes best transportation information 
in both directions D1 and D2. The retrieved transporta- 
tion information like this is assembled into a transmis- 
sion signal having a format as shown in Fig. 10B and 
then it is transmitted back to the wireless card 102. 

Referring to Fig. 10B, when the wireless card 102 is 
available, the automatic ticket gate machine 103 trans- 
mits a valid flag followed by Boarding station code and 
the retrieved transportation information including first 
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information of the direction D1 and second information 
of the direction D2. In this case, the first information is 
composed of the followings: Direction D1 code, Depar- 
ture time at boarding station, Start station code, Arrival 
time at start station, Delay cause code, and Delay time. 5 
The Delay cause code and the Delay time are used to 
inform the user 101 of the delay cause and the delay 
time. In cases where transfers occur, the following items 
for each transfer are inserted between Departure time 
at boarding station and Start station code: Arrival time 
at transfer station, Transfer station code, Departure time 
at transfer station. 

The second information is composed of the follow- 
ings: Direction D2 code, Departure time at boarding sta- 
tion, Arrival time at transfer station, Transfer station 
code, Departure time at transfer station, End station 
code, Arrival time at end station, Delay cause code, and 
Delay time. Finally, the EOF code is transmitted. 

In cases where the user 101 enters either the start 
station or the end station, the automatic ticket gate 
machine 103 transmits the valid flag followed by the 
start or the end station code and the retrieved transpor- 
tation information of the direction D1 or D2. 

Since the database 106 is updated through the net- 
work or the station computer, the most up-to-date trans- 
portation information is retrieved from the database 
106. Therefore, when an accident happens, the delay 
time due to the accident is reflected throughout time 
information such as the Departure time at boarding sta- 
tion and the Arrival time at end station. When the wire- 
less card 102 receives the transportation information 
including the Delay cause code and the Delay time from 
the automatic ticket gate machine 103, the transporta- 
tion information is displayed on the usual area of the dis- 
play device 209 with information indicating an abnormal 
condition such as "Accident, 1 0-min Delay" on a specific 
area of the display device 209. In cases where the 
transportation service is normal, the Delay cause code 
indicates "Normal". 

In the case where the wireless card 102 is judged 
as being invalid, the automatic ticket gate machine 103 
transmits an invalid flag followed by Error code and the 
EOF code as shown in Fig. 1 1 . 

TRANSPORTATION GUIDE OPERATION 

Referring to Fig. 12, the automatic ticket gate 
machine 103 transmits the sync signal at predeter- 
mined timing which can be received in the predeter- 
mined area 104 (step S901). When receiving the sync 
signal, as described before, the wireless card 102 trans- 
mits the user information as the response signal as 
shown in Fig. 9B back to the automatic ticket gate 
machine 103 (step S902). The automatic ticket gate 
machine 103 repeatedly transmits the sync signal until 
the response signal to the sync signal is received. 

When receiving the response signal from the wire- 
less card 102, the automatic ticket gate machine 103 
stores the user information onto the RAM 303 (step 



S903). The automatic ticket gate machine 103 analyzes 
the user information stored in the RAM 303, and first 
reads the user ID number from the RAM 303 and 
checks whether the user ID number has been examined 
by referring to the database 106 (step S904). If the wire- 
less card 102 has been examined (YES in step S904), 
control is returned to the step S901 for transmitting the 
sync signal. Since the automatic ticket gate machine 
103 determines whether the wireless card is available 
by checking the user ID number, many users succes- 
sively passing through the passage can be identified 
and examined with reliability. 

When the wireless card 102 has never been exam- 
ined (NO in step S904), it is determined whether the 
wireless card 1 02 is within the available period based on 
the start date and the end date (step S905). If not avail- 
able, the error code is set to Period error (step S906). 
When available, it is further checked whether the wire- 
less card 102 is within the available section based on 
the start station, the end station, and branch stations 
(step S907). If not available, the error code is set to Sec- 
tion error (step S908). 

In the case where the wireless card 1 02 is available 
(YES in steps S905 and S907), it is further checked 
whether the boarding station is an intermediate station 
between the start station and the end station (step 
S909). When the boarding station is the start or the end 
station (NO in step S909), the automatic ticket gate 
machine 103 retrieves the transportation information in 
a single direction D1 or D2 from the database 106 
based on the user information (step S910). When the 
boarding station is the intermediate station (YES in step 
S909), the automatic ticket gate machine 103 retrieves 
the transportation information in both directions D1 and 
D2 from the database 106 based on the user informa- 
tion (step S911 and S912). 

After the transportation information has been 
retrieved, the automatic ticket gate machine 103 opens 
the gate 1 05 and registers the user ID number as exam- 
ined (step S913). Subsequently, the automatic ticket 
gate machine 103 transmits the retrieved transportation 
information to the wireless card 1 03 passing through the 
passage. As described before, when receiving the 
transportation information from the automatic ticket gate 
machine 103, the processor 202 stores it onto the RAM 
204. The transportation information is read and dis- 
played on screen by the user's key operation. Therefore, 
the user 101 can read the necessary transportation 
information on screen at any desired time. 

According to the present embodiment described 
above, the automatic ticket gate machine 103 enables 
sending the wireless card 102 the above-mentioned 
transportation information including available transpor- 
tation, the departure time and the arrival time of that 
transportation, transfers, and the departure time, the 
arrival time of the transfer transportation, and, if neces- 
sary, the departure platform. Further advertisements 
may be included. 

Although the transportation information is displayed 
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on the display device 209, it is possible to inform the 
user 101 of the transportation information by voice. In 
this case, the wireless card 102 is provided with a voice 
generator for converting the transportation information 
to voice signals. 



Claims 



A system comprising an examining machine (103) 
and a wireless card (102) carried by a user (101), 
wherein the examining machine comprises: 



EXAMPLES OF WIRELESS CARD 

The wireless communications are not restricted to 
radio communications. Another wireless communication w 
scheme can be employed in the first and second 
embodiments mentioned above. Several types of wire- 
less card will be described hereinafter. 

Referring to Fig. 13, the wireless card 102 is pro- 
vided with an antenna 220 and a radio system 221 15 
which enables communicating with the automatic ticket 
gate machine 103 when the user 101 carrying the wire- 
less card 102 enters the radio communication area 104 
of the automatic ticket gate machine 1 03. The radio sys- 
tem 221 has a radio transceiver and a modulator- 20 
demodulator (not shown) therein. A control unit 222 is 
connected to an EEPROM 223, a time and date clock 
224, an informer 225, and a battery 226. The control 
unit 222 includes a processor 227 which controls the 
whole operation of the wireless card 1 02 according to a 25 
program stored in a ROM (not shown). The processor 
227 is connected to a communication monitor 228, a 
date reader 229, a timer 230, and an informer driver 
231. The communication monitor 228 monitors a state 
of communication with the automatic ticket machine 30 
103. The operations of the wireless card are the same 
as those as shown in Figs. 4-6. 

Referring to Fig. 14, where circuit blocks similar to 
those previously described with reference to Fig. 13 are 
denoted by the same reference numerals, the wireless 35 
card is provided with an optical communication means 
comprising a photodetector 240, a light-emitting device 
241 , a receiver 242, a transmitter 243, and a serial-to- 
parallel converter 244. Received serial data is con- 
verted into parallel data which is output to the processor 40 
227. On the other hand, transmitted parallel data is con- 
verted into serial data which is output to the transmitter 
243. In this case, the sync signal is received at the pho- 
todetector 240 of the wireless card 102, and the user 
information is transmitted from the light-emitting device 45 
241 to the automatic ticket gate machine 103. Needless 
to say, an optical receiver-transmitter is provided in the 
automatic ticket gate machine 103. 

Referring to Fig. 15, where circuit blocks similar to 
those previously described with reference to Fig. 1 3 are so 
denoted by the same reference numerals, the wireless 
card is provided with an input/output unit 250 and the 
automatic ticket gate machine 103 is connected to a 
card slot 320 through a signal line 321. When the 
input/output unit 250 of the wireless card is inserted into 55 
the card slot 320 of the automatic ticket gate machine 
103, the wireless card is electrically connected to the 
automatic ticket gate machine 103, enabling the above 
operations as shown in Figs. 4 and 7. 



first wireless communication means (304, 305) 
for communicating with the wireless card pass- 
ing through a predetermined area (104), the 
first wireless communication means transmit- 
ting a startup signal in the predetermined area; 
and 

examining means (301-303, 307, 308, 106) for 
examining whether the wireless card is availa- 
ble based on user information received from 
the wireless card through the first wireless 
communication means, 

characterized in that: 

the wireless card comprises: 

second wireless communication means (201) 
for communicating with the examining 
machine; 

storage means (204, 205) for previously storing 
the user information including an expiration 
time and an available transportation section; 
transmission control means (202, 203) for con- 
trolling the second wireless communication 
means such that the user information is trans- 
mitted to the examining machine in response to 
the startup signal received from the examining 
machine; and 

indicating control means (202-204, 206, 207, 
208-211) for indicating information obtained 
based on the user information. 

2. The system according to claim 1 , wherein the indi- 
cating control means comprises: 

determining means (202-204, 206) for deter- 
mining whether a time remaining until the expi- 
ration time is smaller than a predetermined 
time period when the startup signal has been 
received from the examining machine; 
informing means (208-211) for informing the 
user by a predetermined medium; and 
informing control means for (202-204) control- 
ling an operation of the informing means when 
it is determined that the time remaining until the 
expiration time is smaller than the predeter- 
mined time period. 

3. The system according to claim 2, wherein the 
informing control means controls the operation of 
the informing means such that the informing means 
informs the user by the predetermined medium 
when it is determined that the time remaining until 
the expiration time is smaller than the predeter- 
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mined time period. 

4. The system according to claim 2, wherein the 
informing control means controls the operation of 
the informing means such that the informing means 5 
informs the user by the predetermined medium a 
predetermined time interval after it is determined 
that the time remaining until the expiration time is 
smaller than the predetermined time period. 

10 

5. The system according to claim 4, wherein the 
informing control means comprises: 

timer means (207) for detecting a lapse of the 
predetermined time interval after it is deter- is 
mined that the time remaining until the expira- 
tion time is smaller than the predetermined 
time period; and 

driving means (202-204, 210) for driving the 
informing means when the lapse of the prede- 20 
termined time interval is detected. 

6. The system according to any of claims 1 to 5, 
wherein the information obtained based on the user 
information is transportation information related to 25 
the user information, and 

the wireless card further comprises: 

information storage means (204) for storing the 
transportation information received from the 30 
examining machine. 

7. The system according to claim 6, wherein the indi- 
cating control means comprises: 

35 

reading means (202-204) for reading the trans- 
portation information from the information stor- 
age means according to a user' instruction; and 
displaying means (208, 209) for displaying the 
transportation information read from the infor- 40 
mation storage means. 

8. The system according to claim 6 or 7, wherein the 
examining machine further comprises: 

45 

user information storage means (303) for stor- 
ing the user information received from the wire- 
less card; 

retrieval means (106, 301, 307) for retrieving 
the transportation information from a transpor- so 
tation information database by referring to the 
user information stored in the second storage 
means; and 

transmission control means (301-303, 305) for 
controlling the first wireless communication 55 
means such that the transportation information 
generated is transmitted to the wireless card. 

9. A wireless card in a system comprising an examin- 



ing machine, characterized by: 

wireless communication means (201) for com- 
municating with the examining machine when 
the wireless card passes through a predeter- 
mined area of the examining machine which 
transmits a synchronization signal in the prede- 
termined area; 

storage means (204, 205) for previously storing 
the user information including an expiration 
time; 

transmission control means (202-204) for 
transmitting the user information to the examin- 
ing machine in response to the synchronization 
signal received from the examining machine; 
and 

informing control means (202-204, 206-211) 
for informing a user by a predetermined 
medium based on a time remaining until the 
expiration time. 

10. The wireless card according to claim 9, wherein the 
informing control means comprises: 

determining means (202-204, 206) for deter- 
mining whether a time remaining until the expi- 
ration time is smaller than a predetermined 
time period when the startup signal has been 
received from the examining machine; 
informing means (208-211) for informing the 
user by the predetermined medium; and 
control means (202-204) for controlling an 
operation of the informing means when it is 
determined that the time remaining until the 
expiration time is smaller than the predeter- 
mined time period. 

11. The wireless card according to claim 10, wherein 
the control means controls the operation of the 
informing means such that the informing means 
informs the user by the predetermined medium 
when it is determined that the time remaining until 
the expiration time is smaller than the predeter- 
mined time period. 

12. The wireless card according to claim 10, wherein 
the control means controls the operation of the 
informing means such that the informing means 
informs the user by the predetermined medium a 
predetermined time interval after it is determined 
that the time remaining until the expiration time is 
smaller than the predetermined time period. 

13. The wireless card according to claim 12, wherein 
the informing control means comprises: 

timer means (207) for detecting a lapse of the 
predetermined time interval after it is deter- 
mined that the time remaining until the expira- 
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tion time is smaller than the predetermined 
time period. 

14. A system for providing transportation guide infor- 
mation to a user, comprising a gate machine (103) 
and a wireless card (102), characterized in that: 

the gate machine comprises: 

first wireless communication means (304, 305) 
for communicating with a wireless card passing 
through a predetermined area, the first wire- 
less communication means transmitting a star- 
tup signal in the predetermined area; 
examining means (301-303) for examining 
whether the wireless card is available based on 
user information received from the wireless 
card through the first wireless communication 
means; 

retrieving means (106, 307) for retrieving the 
transportation guide information from a trans- 
portation information database based on an 
available transportation section included in the 
user information; and 

transmission control means (301-303) for 
transmitting the transportation guide informa- 
tion to the wireless card, and 

the wireless card comprises: 

second wireless communication means (201) 
for communicating with the gate machine; 
first storage means (204, 205) for previously 
storing the user information including a user 
identification number and the available trans- 
portation section; 

communication control means (202-204) for 
transmitting the user information to the gate 
machine in response to the startup signal 
received from the gate machine and receiving 
the transportation guide information from the 
gate machine; 

second storage means (204) for storing the 
transportation guide information received from 
the gate machine; and 

indicating control means (208-211, 213) for 
indicating the transportation guide information 
stored in the second storage means according 
to a user's instruction. 

15. The system according to claim 14, wherein the 
transportation guide information includes a depar- 
ture time and an arrival time of transportation which 
is available at the time when the user passes 
through the gate machine. 

16. The system according to claim 15, wherein the 
transportation guide information further includes 
change information indicating a change of depar- 
ture time and arrival time and a cause of the change 



when a transportation schedule is changed. 

17. The system according to claim 14, 15 or 16, 
wherein the transportation information database 

s includes a plurality of timetables each being 

updated when a transportation schedule is 
changed. 

18. The system according to claim 17, wherein the 
10 transportation information database is connected to 

an external transportation database through a net- 
work. 

19. The system according to any of claims 14-18, 
15 wherein the examining means examines whether 

the wireless card is available by referring to the user 
identification number received from the wireless 
card. 

20 20. A wireless card in te system according to any of 
claims 14 to 19, wherein the user information 
includes an expiration time of the wireless card. 

21. The wireless card according to claim 20, wherein 
25 the indicating control means comprises: 

reading means (202-203) for reading the trans- 
portation guide information from the second 
storage means (204) according to the user' 
30 instruction; and 

displaying means (208, 209) for displaying the 
transportation guide information read from the 
second storage means. 

35 22. The wireless card according to claim 21, wherein 
the indicating control means comprises: 

determining means (202-204, 206) for deter- 
mining whether a time remaining until the expi- 
re ration time is smaller than a predetermined 
time period when the startup signal has been 
received from the examining machine; 
informing means (208-211) for informing the 
user by a predetermined medium; and 
45 informing control means (202-204) for control- 
ling an operation of the informing means when 
it is determined that the time remaining until the 
expiration time is smaller than the predeter- 
mined time period. 

50 

23. The wireless card according to claim 22, wherein 
the informing control means controls the operation 
of the informing means such that the informing 
means informs the user by the predetermined 

55 medium when it is determined that the time remain- 
ing until the expiration time is smaller than the pre- 
determined time period. 

24. The wireless card according to claim 22, wherein 
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the informing control means controls the operation 
of the informing means such that the informing 
means informs the user by the predetermined 
medium a predetermined time interval after it is 
determined that the time remaining until the expira- 5 
tion time is smaller than the predetermined time 
period. 

25. The wireless card according to claim 24, wherein 

the informing control means comprises: 10 

timer means (207) for detecting a lapse of the 
predetermined time interval after it is deter- 
mined that the time remaining until the expira- 
tion time is smaller than the predetermined 15 
time period; and 

driving means (210) for driving the informing 
means when the lapse of the predetermined 
time interval is detected. 

20 

26. A gate machine in the system according to any of 
claims 14 to 19. 

27. A method for providing information to a user in a 
system comprising an examining machine and a 25 
wireless card carried by the user, characterized by 
the steps of: 

a) transmitting a startup signal from the exam- 
ining machine to the wireless card passing 30 
through a predetermined wireless communica- 
tion area; 

b) transmitting user information including an 
expiration time and an available transportation 
section from the wireless card to the examining 35 
machine in response to the startup signal 
received from the examining machine, the user 
information being previously stored in the wire- 
less card; 

40 

at the examining machine, 

c) examining whether the wireless card is avail- 
able based on the user information received 
from the wireless card; and 45 

at the wireless card, 

d) indicating the information obtained based on 
the user information. so 

28. The method according to claim 27, wherein the step 
d) comprises the steps of: 

determining whether a time remaining until the 55 
expiration time is smaller than a predetermined 
time period when the startup signal has been 
received from the examining machine; and 
controlling an operation of informing the user 



by a predetermined medium when it is deter- 
mined that the time remaining until the expira- 
tion time is smaller than the predetermined 
time period. 

29. The method according to claim 28, wherein the 
operation of informing the user is controlled such 
that the user is informed by the predetermined 
medium when it is determined that the time remain- 
ing until the expiration time is smaller than the pre- 
determined time period. 

30. The method according to claim 28, wherein the 
informing control means controls the operation of 
the informing means such that the informing means 
informs the user by the predetermined medium a 
predetermined time interval after it is determined 
that the time remaining until the expiration time is 
smaller than the predetermined time period. 

31. The method according to any of claims 27 to 30, 
wherein the step d) comprises the steps of: 

receiving the information obtained based on 
the user information from the examining 
machine; 

storing the information; and 

displaying the information stored according to a 

user's instruction. 

32. The method according to claim 31 , further compris- 
ing the steps of: 

at the examining machine, 

e) storing the user information received from 
the wireless card; 

f) retrieving the information from a transporta- 
tion information database by referring to the 
user information stored; and 

g) transmitting the information retrieved to the 
wireless card. 
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